Acquired coronary artery fistulas (CCFs) are infrequently detected during conventional coronary angiography. To delineate the characteristics of congenital (first part) and acquired (second part) CCFs in adults, a PubMed search was conducted for papers dealing with congenital or acquired CCFs. None of the publications describing patients with coronary-vascular fistulas were included. Papers dealing with pediatric subjects were excluded. From the world literature, a total of 243 adult patients were selected who had congenital (n = 159/243, 65%) and acquired (n = 84/243, 35%) CCFs. Among the acquired types (n = 72, 85.7%) were traumatic (iatrogenic (n = 65/72, 90%), accidental (n = 7/72, 10%) and (n = 12, 14.3%) spontaneously developing in relation to severe coronary atherosclerosis or myocardial infarction. A high incidence of spontaneous resolution of iatrogenic CCFs resulting from endomyocardial biopsy or following post-septal myectomy was reported. Spontaneous CCFs associated with myocardial ischemia or infarction resolved completely in 8% of the subjects. Early surgical intervention was the treatment of choice in acquired traumatic accidental CCFs. The congenital types are addressed in a previous issue of this journal (first part). In this review (second of two parts, part Ⅱ), we describe the acquired coronarycameral fistulas.
INTRODUCTION
Congenital coronary-cameral fistulas (CCFs) include solitary and coronary-ventricular multiple micro-fistulas. Congenital CCFs have been described in the first part of this review [1] . Acquired CCFs are rare disorders. In this part (second of two parts), we present the acquired traumatic iatrogenic, acquired traumatic accidental and spontaneously occurring CCFs [2] [3] [4] . The acquired types are defined as single or multiple, direct communications arising from one or more coronary arteries entering into one of the four cardiac chambers (right atrium (RA) and ventricle (RV) and left atrium (LA) and ventricle (LV)) elucidating arterio-venous or arterio-arterial connection, giving rise to left-right or left-left shunt, respectively. Acquired traumatic accidental CCFs as a result of penetrating chest injuries have been reported since 1935 [5] . Acquired traumatic accidental fistulas usually occur when the continuity or the vicinity of a coronary artery is lacerated subsequent to severe blunt or sharp chest trauma.
Acquired traumatic accidental fistulas may develop secondary to exogenous injuries such as deceleration traumas [6] or sharp chest injuries [7] in civilian practice due to violence and physical assault [8] [9] [10] and warfare [11] situations during military combat [12] . On the other hand, acquired traumatic iatrogenic fistulas may occur following endogenous (intravascular or extra-vascular) diagnostic [13, 14] or therapeutic interventions [15] [16] [17] .
Furthermore, iatrogenic fistulas may be acquired secondary to surgical [3, 18] or non-surgical interventions [19, 20] . Rarely, CCFs may occur spontaneously in association with severe obstructive atherosclerotic lesions or myocardial infarction [21, 4] . Diagnosis of acquired CCFs is suspected by clinical history and recurrence of symptoms, occurrence of a new continuous machinery cardiac murmur and a palpable thrill [8] .
The entity of CCFs characterized by various manifestations and etiologies, congenital (first part) and acquired (second part), are discussed and the international literature is briefly reviewed. The acquired traumatic iatrogenic, acquired traumatic accidental and spontaneously developing types are presented.
LITERATURE RESEARCH
PubMed and Google Scholar were searched for the terms "coronary-cameral fistulas (CCFs)", "congenital" and "acquired" combined with "adult". The English and non-English medical literature were screened for both types of congenital (first of two parts, part 1) and acquired (second of two parts, part 2) CCFs in an adult population. The related articles shown on the side page were explored and references were checked for relevant papers, as illustrated in the flow diagram ( Figure 1) . The definition used for acquired traumatic iatrogenic acquired and traumatic accidental CCFs was adopted from a previous publication [22] . The following criteria were stipulated to include homogenous subsets for analysis: acquired traumatic accidental, acquired traumatic iatrogenic and spontaneous CCFs. Manuscripts were checked for completeness and a meticulous search was performed for recognition of fistula termination into any of the four cardiac chambers. Patients were tabulated according to the etiology, age, gender, clinical presentations, complications and management (Table 1 and Figure 2 ). Publications dealing with adult patients with congenital or acquired coronary-vascular fistulas were not included. Publications considering a pediatric population were excluded.
with congenital (n = 159/243, 65%) or acquired (n = 84/243, 35%) CCFs. Among the reviewed subjects with acquired fistulas, (n = 65/84, 77.4%) were traumatic iatrogenic of origin, (n = 7/84, 8.3%) were traumatic accidental and (n = 12/84, 14.3%) presented with spontaneous occurrence of fistulas developing post-MI. This review focuses on the different aspects with regard to etiology, clinical presentation and management of congenital (first part) [1] or acquired (second part) coronary-cameral fistulas ( Table 1) .
Summary of literature review ( Figure 1 ): Acquired coronary artery fistulas are subdivided into spontaneous (n = 12/84, 14.3%) and traumatic (n = 72/84, 85.7%). The traumatic fistulas encounter iatrogenic (n = 65/72, 90%) and accidental (n = 7/72, 10%) subtypes. The iatrogenic fistulas are secondary to non-surgical interventions (endomyocardial biopsy, permanent pacing and implantable cardioverter-defibrillator (ICD) leads and radiofrequency cardio-ablation) and cardiac surgical procedures (septal myectomy and other cardiac surgical procedures).
Traumatic fistulas: (n = 72/84, 85.7%), acquired traumatic iatrogenic (n = 65/72, 90%), non-surgical interventions: (n = 40/65, 61%). Acquired traumatic iatrogenic: Electrophysiological procedures (permanent pacing and ICD leads, transseptal puncture and percutaneous cardio-ablation procedures): These CCFs involve complications of permanent pacing and implantable cardioverter-defibrillator leads, transseptal puncture and electro-physiological procedures (n = 8/65, 12%) [14, 16, 17, 20, 23, 25, 30] . The data of 8 patients (5 male and 3 female) were analyzed. The mean age was 55.8 years (range 46-73). The termination sites were RA [14] , LA [23] , RV [16, 20] and LV [17] . Regardless of their termination site, conservative medical management was sufficient to relieve symptoms in these acquired fistulas and spontaneous res-olution occurring following RF cardio-ablation after 9-10 mo was observed [17, 23] .
Acquired traumatic iatrogenic (baro-trauma): These CCFs occur subsequent to non-surgical therapeutic interventions e.g., baro-trauma. Subsequent to percutaneous coronary intervention (PCI) procedures, fistulous communications between the native left coronary artery and RV [19] or LV [26] were reported in 7 (n = 7/65, 11%) patients (5 males and 2 females) with a mean age of 66.6 (range 58-75) . Moreover, these complications were described after PTCA of a distal anastomosis of a totally occluded venous graft [31] . The donor artery was the left anterior descending coronary artery (LAD) in most of the cases. As the shunt magnitude was trivial without hemodynamic consequences and spontaneous closure was observed, conservative medical management (CMM) was commonly employed.
Post-endomyocardial biopsy (EMB) following heart transplantation (n = 25/65, 38%): The iatrogenic fistulas occurred after repeated EMB [32] or interrelated [33] with the applied surgical procedure. The mean age was 50.8 years (range 43-64) with 22% female subjects.
Surgical procedures: 25/65 = 38%
Acquired traumatic iatrogenic after bypass surgery, valvular repair and surgical procedures for congenital heart anomalies: These CCFs occur subsequent to surgical procedures [2, 18, [34] [35] [36] . Five adult patients were selected (n = 5/65, 8%) with a mean age of 61 years (range 40-78). CCFs occurring after heart surgery were reported postaortic valve [36] and mitral valve [35] replacement.
Acquired CCFs have been observed after surgical septal myectomy (SM) for hypertrophic cardiomyopathy (HCMP)(n = 20/65, 31%) [3, 18, [37] [38] [39] [40] . Twenty patients were selected with a mean age of 45 years (range 32-74). Acquired CCFs following surgical intervention may occur after SM alone [39] or after combined aortic valve replacement and SM for hypertrophic cardiomyopathy [18] . The drainage site was always the LV. The majority were asymptomatic and disappeared spontaneously (78%). The management is usually a conservative medical strategy and percutaneous therapeutic embolization (PTE) was rarely needed to close the acquired fistula in a symptomatic patient [3] .
Acquired traumatic accidental CCFs (n = 7/72, 10%) [6-8,28,41-43] 8,28,41-43] ,41-43] : The mean age of the 7 reviewed male subjects was 24.1 years (range 17-38). CCFs occurred following penetrating (n = 3) or non-penetrating chest injuries (n = 4). They presented with chest pain, angina pectoris, palpitation, dyspnea, congestive heart failure and hemoptysis. The origin was the LAD (n = 4) and the right coronary artery (RCA) (n = 3). The CCFs terminated into the RA (n = 1), RV (n = 4) and LV (n = 2). All 7 reviewed patients were treated surgically. The surgical procedures included ligation and coronary artery bypass grafting, valvular repair and closure of ventricular septal defects. In three patients, reoperation was necessary for a complete repair.
Spontaneous fistulas
Spontaneously occurring: These are CCFs associated with [4, 21, [44] [45] [46] [47] [48] [49] [50] [51] . Twelve male subjects with a mean age of 61 years (range 29-75) were selected. The RCA [21] (n =4) and LCA [44] (n =8) participated in the formation of the acquired CCFs. Acquired CCFs (LAD-LV fistula) were noticed following anterior MI [46] and complicating neovascularization of mural thrombus formation [51] . The right [47] (n = 3), left ventricular [48] (n = 5) lumen, right atrium (n = 1) and left atrium (n = 3) may be the site of cameral termination. Among these patients, spontaneous resolution occurred in (n = 1/12, 8%) [47] , surgical ligation of the fistula was conducted in (n = 7/12, 58%) and CMM was implemented in (n = 2/12, 17%). Death was reported in one case [45] and the management was not reported in another [44] .
COMMENTS
CCFs encompass a group of infrequently detected solitary or multiple micro or macro coronary cameral communications, either congenital [1] or acquired traumatic subsequent to accidental injuries [43] , and iatrogenic secondary to surgical [3] or non-surgical interventions [15, 16] that are increasingly recognized due to material sophistication and wide spread application of non-invasive and invasive angiographic imaging modalities [2, 16, 52] . CCFs may rarely also occur spontaneously after MI [44] . CCFs may be subdivided into congenital and acquired types, the former making up the vast majority.
As was found in the current review, 35% of the subjects presented with an acquired type. In 1997, on reviewing the world literature 36% of the fistulas were found to have an acquired etiology [22] .
Within this entity of CCFs, each subtype has its own specific characteristics, such as age of the subjects, origin, termination of fistulas or mechanism of injury and its specific treatment modality. The precise incidence of acquired traumatic accidental CCFs is unknown due to a lack of data and literature has been essentially limited to case reports and small series of patients [43] . Acquired traumatic iatrogenic CCFs may occur due to trans-venous [16, 20] or trans-arterial [19, 26] endovascular diagnostic (endomyocardial biopsy) or therapeutic procedures (percutaneous coronary intervention and pacemaker implantation) [20, 53] . In the current era, it is believed that technical developments, material sophistications, procedural refinements and the enhanced gain in experience have resulted in a great reduction or abolishing of acquired traumatic iatrogenic CCFs post percutaneous coronary intervention (PCI) and spontaneously developing post-MI [53, 54] .
Congenital
Acquired iatrogenic CCFs may occur after heterogeneous causes of endogenous or exogenous traumas such as sharp [7, 12] and blunt chest injury. Endogenous surgical or non-surgical trauma, such as baro-trauma after PCI [19, 26, 31, 55] , and following permanent endocardial ventricular pacing lead placement [20] may cause CCFs. Acquired accidental CCFs develop after non-penetrating [42] or penetrating thoracic injuries [7, 56] . They may also occur after surgical septal myectomy [3] and radio-frequency cardio-ablation [17] . They are sometimes characterized by the appearance of a novel continuous cardiac murmur or by recurrence of symptoms [6, 9, 34] .
Traumatic fistulas Acquired traumatic iatrogenic CCFs (non-surgical):
secondary to electrophysiological procedures (permanent pacing and implantable cardioverter-defibrillator (ICD) leads, transseptal puncture and radiofrequency cardioablation).
Etiology and incidence: They formed 12% of the traumatic fistulas. These are very rare complications of permanent pacing and ICD leads, transseptal puncture and electrophysiological procedures that have been observed. Only a few cases have been reported in the literature. Recently, Tamura et al [14] reported the occurrence of acquired iatrogenic CCFs between the Cx and the RA following transseptal puncture. Surgical [23, 30] and non-surgical [17, 25] electro-physiological interventions (e.g., radiofrequency cardio-ablation) may lead to acquired CCFs. The potential risk of coronary vessel lesions during the cardio-ablation is associated with the close relationship between the RCA and Cx to the site of ablation on the atrioventricular annulus. After percutaneous radiofrequency ablation, in the majority of reviewed subjects, the origin of CCFs was the Cx [23, 30, 57] .
Mechanism: Acquired traumatic iatrogenic CCFs develop secondary to mechanical and thermal injuries. The application of radiofrequency cardio-ablation may be complicated with the occurrence of a communication between an adjacent coronary artery and a cardiac chamber which is thought to result from thermal and mechanical injury [23, 14, 25] . Most of the reported acquired CCFs have their exit to the RV, but outflow to the LA [30] and LV [17] have also been described.
Management and prognosis:
Pharmacological or supportive therapy is sufficient to relieve symptoms in these acquired fistulas, and spontaneous resolution occurring after 9-10 mo has been reported [23, 17] . In the current review, regardless of their termination site, they were all treated medically except two in whom spontaneous resolution occurred. Conservative management was advised for acquired CCFs entering the RV complicating endocardial active fixation of an ICD lead [16] and of permanent ventricular pacing leads [20] .
Acquired traumatic iatrogenic CCFs secondary to barotrauma
Etiology and incidence: They formed 11% of the iatrogenic fistulas. These coronary-cameral fistulas occur subsequent to baro-trauma (non-surgical therapeutic procedures). These complications have infrequently been reported in Asian [31] and Caucasian patients [26] . Subsequent to PTCA procedures, fistulous communications between the native left coronary artery and RV [19] or LV [26] have been reported. Moreover, these complications have been described after PTCA of a distal anastomosis of a totally occluded venous graft [31] . The donor artery was the LAD in most of the cases.
Mechanism: Several mechanisms are responsible, alone or together. It is thought to be based on mechanical injury to the vessel wall in the vicinity of a cardiac chamber, resulting in a direct communication. Moreover, they may occur due to subsequent rupture of a false aneurysm following PTCA, besides inappropriate wire tracking, artery-balloon size mismatch and involvement of calcified lesions with vessel wall cracking and curved segment [19, 26, 27, 31, 55] .
Earlier reports documented acquired traumatic iatrogenic CCFs caused by baro-trauma that were associated with a high mortality rate (29%, 2 of the 7 reported cases in literature) which were published in the eighties and nineties. In 1996, Karim [55] reported the first case of an acquired iatrogenic fistula between RCA and RA, complicating stent placement in a tight lesion, after which it was rarely reported following vessel rupture after coronary stenting [27] or subsequent to coronary artery pseudo-aneurysm late post-stenting [53] . Not only acquired CCFs could occur between a coronary artery and a cardiac chamber following PCI procedure, but also it may develop after PCI to saphenous vein graft which was treated by a covered stent [58] .
Management and prognosis:
As the shunt magnitude was trivial without hemodynamic consequences and spontaneous closure was observed, CMM was commonly employed. Complete and spontaneous resolution of an acquired fistula complicating PCI occurring between a branch of the RCA and RV has been documented [59] . In the current era, such complications following PCI proce-dures are rarely reported [53, 54] .
Acquired iatrogenic CCFs following endomyocardial biopsy in the heart transplant population
Etiology and incidence: They formed 38% of the iatrogenic fistulas. The reported angiographic prevalence varies from 2.8% to 23.2% [13, 15, [60] [61] [62] [63] . Two decades ago, Sauer et al [64] reported an incidence of 80%. The majority of these CCFs have their origin from the RCA (52%), followed by the LAD (43%) and finally by the Cx (5%) [15] . They nearly all terminate into the RV [13, 32, 60, 62, 65] . Rarely, repeated endomyocardial biopsy induced a fistula from an atrial branch of the Cx to the LA [61] .
Mechanism: They occur subsequent to arterial trauma with neovascularization during the phase of granulation and tissue organization at the biopsy site following frequent and repeated RV endomyocardial biopsies and in relation to the applied surgical techniques of cardiac implantation [13, 15, 61] .
Management and prognosis:
Spontaneous disappearance is a more common occurrence in biopsy-related CCFs. Spontaneous closure is reported to occur in postbiopsy CCFs in heart transplant patients with an estimated rate of 27% [15] . The majority demonstrate a benign evolution and non-surgical management is usually the treatment of choice due to lack of severe symptoms and small shunt magnitude [13, 15, 52] . However, in some symptomatic patients, closure of the fistula may be obtained surgically [32] or achieved by placement of a covered stent [65] or a detachable balloon [66] using percutaneous catheter techniques [65, 66] .
Surgical procedures
Acquired traumatic iatrogenic CCFs following surgical septal myectomy Etiology and prevalence: They formed 31% of the iatrogenic fistulas. After surgical septal myectomy for hypertrophic cardiomyopathy, CCFs have been reported [3, 18, [37] [38] [39] [40] . Asymptomatic acquired CCFs draining into the LV following surgical intervention may occur after SM alone [39] or after combined aortic valve replacement with SM for HCMP [18] . The prevalence of acquired post-SM CCFs varies from 19% to 23% [3, 37] . Mechanism: The proposed mechanism of fistula formation after surgical SM for treatment of hypertrophic cardiomyopathy: It is postulated that they originate secondary to injury of one or more septal perforator branches of the left anterior descending coronary artery, resulting in left anterior descending coronary artery, resulting in artery, resulting in a direct communication between the lacerated vessel and the left ventricular cavity [3, [37] [38] [39] ,37-39] .
Management and prognosis:
Surgical or percutaneous interventions were rarely needed to close the acquired fistula in a symptomatic patient since spontaneous clo-sure is reported to be very high, accounting for 78% [3] . With the introduction of alcohol septal ablation in 1994, acquired CCFs are currently not seen after percutaneous procedures for treatment of HCMP with an outflow gradient [67] [68] [69] .
After other cardiac surgical procedures (coronary artery bypass grafting, valvular repair and surgery for congenital heart anomalies)
Etiology and incidence: These CCFs occur after aortic or mitral valvular replacement [34, 35] or surgical procedures for congenital cardiac anomalies. Chiu et al [2] reported an incidence of 0.44% following surgery for tetralogy of Fallot, ventricular septal defect (VSD), double chamber RV and transposition of the great arteries with VSD. In the current review, the acquired traumatic iatrogenic fistulas (n = 5/65, 8%) developed subsequent to other cardiac surgical procedures.
ical procedures. .
Clinical presentation:
The majority was asymptomatic but recurrence of congestive heart failure was reported. Audible continuous murmur or continuous Doppler flow on echocardiography was prevalent.
Mechanism:
The postulated mechanisms were subsequent to right atrial artery injured at the site of access for cardiopulmonary bypass, damage to the precapillary arteriole of the circle of Vieussens [2] , injury to the RCA at reoperation [35] or possibly secondary to hypoxia-induced angiogenesis [36] . Chiu et al [2] identified risk factors for acquired CCFs as re-do procedures and RV myocardial resection of hypertrophic muscle bundles in ventricular septal defect.
Management and prognosis:
Watchful waiting follow-up and CMM were the strategies in all except a case described in 2004, by Mestre Barceló et al [34] who performed percutaneous occlusion using coated stent of an acquired iatrogenic CCF between LAD and RV.
Acquired traumatic accidental CCFs
Etiology and incidence: They formed 10% of the acquired traumatic fistulas. They occur secondary to penetrating and non-penetrating thoracic injuries and are infrequently reported [43, 10] . The mean age was 24.1 years, which was found to be lower than the patients presented with congenital solitary CCFs (46.2) or congenital coronary artery left ventricular multiple micro-fistulas (62.7) [1] .
Clinical presentation: Three presented with sharp and four with blunt chest traumas. Dyspnea, angina pectoris, chest pain, palpitation, congestive heart failure and hemoptysis were reported. Machinery cardiac murmur was audible in four, diastolic in one and holosystolic murmur in two of the patients.
Mechanism: Myocardial contusion, laceration and tissue damage in blunt chest trauma and secondary to transfer of kinetic energy in case of gunshot wounds associated with penetrating and non-penetrating injuries were the suggested mechanisms.
Management and prognosis:
The management of acquired accidental CCFs, whether subsequent to penetrating or non-penetrating injury, is always an emergent surgical intervention. In 1965, Jones and Jahnke described the first surgical repair of a traumatic CCFs [10] . As early as 1975, a few papers were published regarding CCFs, with twelve traumatic CCFs reported in the world' s literature; the penetrating injuries were prevalent [70] . In
2000, Hancock Friesen
Hancock Friesen et al [43] reviewed 28 patients, published between 1958-1998, with acquired accidental CCFs and added one of their own. All were surgically repaired. Origin from the RCA was twice as common as origin from the LAD. Five of them had blunt chest trauma and 24 were presented with sharp thoracic injury. Termination into right-sided atrial or ventricular cardiac chambers was prevalent. The first reported successful repair of a traumatic CCF was in 1965 by Jones et al [10] . Blunt trauma to the anterior chest wall may cause laceration of the RCA [42] or LAD [6, 28] , associated with or without myocardial contusion. Regardless of their origin, they usually communicate with the RV or RA due to traumas directed to the anterior chest wall [6, 28, 42, 43] but they sometimes communicate with the LV cavity [41] . These CCFs usually manifest itself by the presentation of a new continuous cardiac murmur [71] . Early intervention was recommended, applying surgical ligation with [72] or without a coronary artery bypass graft (CABG) and direct repair from within a recipient chamber [8, 43] . In the review of Haas et al [9] , surgical repair was performed in all 19 patients with acquired traumatic accidental CCFs resulting from penetrating and non-penetrating chest injuries. Of these, 5 required reoperation due to recurrence of murmur after an interval varying from 24 h to 7 mo [8] . In our current literature review, the origin was equally distributed between the LAD and the RCA. All seven reviewed patients were treated surgically. Reoperation for complete repair was needed in three subjects. No spontaneous closure was observed among the reviewed subjects with acquired traumatic accidental CCFs.
Spontaneous CCFs
Spontaneously acquired CCFs as a result of severe stenotic lesions or myocardial infarction have been reported [4, 21, 29] .
Etiology and incidence: They formed 14.3% (12/84) of the acquired fistulas. In the last century, reports have rarely been published incriminating myocardial ischemia or infarction for the occurrence of spontaneous CCFs [4, 21] . Currently, such complications are rarely published. Two reports were cited in the literature of acquired CCFs secondary to anterior MI with a fistula entering into the RV [44] or LV [45] . Acquired CCFs were reported after anterior [44, 45, 48] , inferior [4, 21] or posterior MI [47, 50] . They may also be associated with inferior [49] or anterior myocardial ischemia [73] .
Mechanism: It has been postulated that an aberrant pathway of newly developed collaterals, neo-vascularization of left ventricular mural thrombus formation post-MI, ruptures of localized micro-necrosis subsequent to destruction of the microvasculature or by reopening of the Thebesian vessels probably may lead to the fistula formation into the lumen of a cardiac chamber [4, 45, [47] [48] [49] [50] . Furthermore, it has been suggested that as collaterals lose their way, acquired fistulas may develop following MI or in association with severe atherosclerotic obstructive lesions [74] . In contrast to congenital CCFs between the LAD and LV which may cause angina pectoris secondary to myocardial ischemia documented with myocardial perfusion test [75] , acquired CCFs may develop and emerge secondary to MI or severe atherosclerotic lesions. The precise mechanisms by which congenital or acquired CCFs could enhance atherosclerosis are not yet known.
Management and prognosis:
In the current review, the majority of patients (58%) were treated surgically. Angiographically documented spontaneous closure was seen in 8% and CMM was the treatment modality in 17% of subjects. One death (8%) secondary to intractable congestive heart failure occurred in a 63 year old Asian patient who developed CCF between LCA and LV following anterior MI.
Patients considered for the potential diagnosis of acquired CCFs: Although acquired CCFs are incidentally detected on routine CAG, the diagnosis should be expected, with a high index of suspicion, in subjects who develop new symptoms or show recurrence of symptoms or develop a novel cardiac murmur. Treatment is reserved for symptomatic patients with a hemodynamically significant shunt. Management of asymptomatic patients is controversial. In contrast to congenital CCFs, high spontaneous disappearance of the acquired CCFs has been reported. Watchful waiting and supportive medical management may be advocated in the majority of acquired CCFs. With amenable fistulous morphological anatomy, percutaneous therapeutic embolization or surgical closure may be applied. Acquired traumatic accidental CCFs are indications for emergent surgical procedures. Furthermore, indications for surgery, as suggested by Konno et al [76] and others for congenital types, are: large L-R shunt > 30%, ischemia or volume overload, pulmonary hypertension or congestive heart failure, the presence of an aneurysm, and infective endocarditis [77, 78] .
CONCLUSION
Acquired CCFs are infrequent coronary artery anomalies which are often asymptomatic and found incidentally on routine coronary catheter angiography. The majority of acquired CCFs are secondary to iatrogenic trauma resulting from various interventional surgical or non-surgical endovascular or extravascular procedures. Acquired traumatic accidental CCFs are associated with a younger age (between second and fourth decade of life) compared with congenital fistulas [1] or acquired iatrogenic CCFs (fifth decade of life). They usually originate from the RCA or LAD and all end in the RV. Early surgical intervention is always indicated in these subjects. The termination site of acquired iatrogenic CCFs resulting from endomyocardial biopsy in post-heart transplantation subjects is nearly always the RV associated with reported high spontaneous resolution. The prevalence of acquired post-SM CCFs is also high and they possess the highest rate of spontaneous disappearance.
